
are separated by 27.2� as seen from the center of the Earth. (iii) The first zero of the
overlap function occurs just above 60 Hz. This is roughly equal to c/(2s) = 50 Hz, where
s = 3000 km is the separation between the two interferometers. Note that f = c/(2s) is
the frequency of a gravitational wave that has a wavelength equal to twice the separation
of the two sites. For lower frequencies, the two interferometers will be driven (on average)
by the same positive (or negative) part of the incident gravitational wave. For slightly
higher frequencies, one interferometer will be driven by the positive (or negative) part
of the incident wave, while the other interferometer will be driven by the negative (or
positive) part. The zeros of the overlap function correspond to the transitions between
the in-phase and out-of-phase excitations of the two interferometers.
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Figure 34: Overlap function for the LIGO Hanford-LIGO Livinston cross-correlation in
the small-antenna limit. Left panel: linear frequency scale. Right panel: logarithmic
frequency scale.

5.4.2 Big-Bang Observer overlap function

As a second example, we consider the overlap function between two LISA-like constella-
tions oriented in a hexagram (i.e., ‘six-pointed star’) configuration as shown in Figure 35.
This is one of the configurations being considered for the Big-Bang Observer (BBO), which
is a proposed space mission designed to detect or put stringent limits on a cosmologically-
generated gravitational-wave background [151]. The arm lengths of the two interferom-
eters, with vertices ~x1 and ~x2, are taken to be L = 5 ⇥ 106 km. The opening angle for
the two interferometers is � = 60�. For this example, we calculate the normalized overlap
function for strain response numerically, since the small-antenna limit is not valid for the
high-frequency end of the sensitivity band. A plot of the normalized overlap function is
given in Figure 36.
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